vat: 



m ^ m m 




(51) mm^n^me 

core 19/06, 19/16, 21/00 // C12N 15/00 



Al 



(11) gRS^ra## 



(43) msi<£^mn 



W098/393S2 



1998^9^110(11.09.98) 



(21) IBSmK*^ 

(22) ges^mJis 

(30) «**tT"-:^ 
1^)^^9/53409 



PCT/JP98/00945 
1998^3^90(09.03.98) 

1997^3>^ 7 9 (07.03.97) JP 



I (71) tiliiA ; fcJ:t; 
(72) 

S^(IMANlSHl,Takeshi)[JP/JP] 
T631-0045 ?Sfi»^^*=Pf^^^2T@2.18Nara,(JP) 

(72) Ifi^* ; i^^^ 

(75) ^^#/a3«iA (3ie®*CoV>X(^:^/-) 
/J^itSSCOBIKA, Satoshi)[JP/JP) 

T569-1022 ^fiKH?i§5mTtJ0^-^ra«»r2O34 Osaka, (JP) 
(74) ft3lA 

#M± ^t*-^, ^(SHAMOTO. Ichio et al.) 

TlOO-0004 m:Bc^^f^03i2^^»r-TB2#i^ 

gf-A¥Bn^>'^206K ®3^&##flF^^Bff Tokyo, (JP) 



(81) IB&m AL, AM, AU, AZ, BA, BB, BG, BR, BY, CA, CN, 
CU, CZ, EE, GB, GH. CM, GW, HU. ID, IL. IS, KE, KG. KR. KZ, 
LC, LK, LR, LS, LT, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL. RO, RU. SD, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, 
UZ, VN, YU, ZW, ARIPOl^ff (GH, GM, KE, LS. MW. SD, SZ, 
UCZAVX ^-^i/Tl^ff (AHAZ,BY,KG.KZ.MD.RU.TJ, 
TM), »«1»ff (AT, BE. CH. DE, DK. ES, Fl. FR, GB. GR. IE, 
IT. LU. MC. ML, PT, SE). 0APl4^fF (BF, BJ. CF. CG, a, CM, 
GA, GN, ML, MR, NE. SN. TD, TG). 



(54)Title: NOVEL BICYCLONUCLEOSIDE AND OUGONUCLEOTIDE ANALOGUES 



(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures r^rescnted by 
general fonnula 0) wherein B represents 
pyrimidine or purine nucleic acid base or 
analogue thereof They can provide antisensc 
molecules of oligonucleotide analogues th^ arc 
less likely to undergo enzymatic hydrolysis in 
vivo , have a high capability of binding to 
sense chains, and can be easily synthesized. 
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MJ^^AoTJi. y yH^fej^sglSi^TMgiby::^©. $^»ciiliSP©«jt^-5g 
«lt^fc©> ^S^^S*l^lftiLycfe©'i:<!:t>^fiSt$tiT(.>.5o L*>b. (.^-fti© 

Ji^is ^(*rtT©9c^tt> ^iiJc©s^$s Efimm ('^^©Jte^^^®* 
^g^^wjc^iffln-s) /i<!^©«+^^cslJ£©l^<m^^*^^i^{**<^#'^nT^.^ 

/i:^,^©*<3i^^-c*So 
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mxtttli^^U^'y KSii{*0^fi5c*fft^ Cti^ffll^TPISfb/::^ 'J =f7 

^gnaSlRitX (2 6 0nm) ®gI^gg^k«-^^^-f - hT*5a 
LfcB^olSIWia'R (2 6 0 nm) <Dm.^^mti7is't=f- ^r- VnhZ^ 



i/^^ P7>'U+>l'S> TyJl^Jim. TU-zPS. T->;USx X«'>'J;I/S-C 

t;i/+;us <!: n^fgii 1-20 (ommt tzit^^m^<07Ji^jvmi:m pi 
^li, x-i-jim. n-zfv\fjim^ ti-r^j\^m. 

t-zT^A/m^ ^yi-jis. ^zf^jim^ ^^^^i/S. 




Y 



(I) 



WO-9809352 PCT/JP9»0094S 

7fv^-jvmtiis mnn 2-20 (ommt tzii^i^mwTJv^-ji^mim 
u k*~>'i^s. T»j;i/S. •:f'r-ji^m^ ^>7--jim. ^v-)im^ 7r 

15 t'7x->'l/S. T>h'J;l/Ss 7 > h 'J ^US^T'^^o 

;u+;l/SA<IS^ UfcS"C. 7 U -;l'SS.c;7;l'+;uS©£Elt© 1 o£l±07K^IS 
7WI/S. 7^yS. 7'J->'i/S. 7;u+A'S. •>^P7;b4--'USx 7;U3 
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i5+->S> n-:/h + '>S. i-zTh^i/m. s-^h^i/S. t-yh^v/g, 

5 ^jvm. h'}i-J\^/'f-n^M. v'7 x-/l/>f-;l/S, f-yl/g, 4.4'- 

'J/ h + ->hy^>l' (DMTr) ^ICjfF* tl^©J4DMT r ST 

So 

*^B^®?^l/:t^K3aS{*(4. -ttiS; (la) 



B 




(la) 
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(II) 



(1) ? ^ \/^iy K^iit(*©^BSc 



5 
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(80%) 



Hj/Pd-C 



(quani.) 



7 



'Jyir^iyXWi [1) J. A. Secrist et al., J. Am. Chen. Soc. . 101. 155 
4 (1979): 2) C. H. Jones et al.. J. Org. Chem.. 44. 1309 (1979)] izm^ 
^fi!cL/fe<J;^^l*h'>''l'^DU K (TsCl) V2m^i>n-iSi7 JV^-J\^(D 

tLX^ C©feCD«rEH^{bf-^'> (T i C I4) ifiF^ETlC:h h 'j '^7 A>Ty sKp 
bKU K (NaBHjCN) -CStc-TS i^t^^jSA^'fi^nfco *^1:^«5«-t h 
^hKa75> (THF) h 'J A'V+lf^ f^;l/v; v/5 ^ K (NaHMD 
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S) tS-ft^^-^titZ^^ i^-yi^vit^mG iit^mi : B = >t»5->;U (U) . 

X = H. Y=^>'JjV) ij<miifiiZo it^'SnQ ^^^^'^ 'J^ i.^mfAmTvmfA 
Myt-nt. i^^t-Mt^mi iit-^m (I) : B = U, X = Y = H) i^i^ti. 
. IgfC, 4^ 4' -i^/ h U^/l/^o "J K (DMTrC 1) -Sth'J 

5 ^JlWS ak^%I ; B=U. X = DMTr. Y = H) tm^tltZo it^mS. 

10 T^k^^aQit/;:^. 1. 2. 4- h 'J 7y-;l/<bKi6:U-Cft^i^ 1 0 li^^. 
SDTK^^j^-rSt^k^igOl 1 ak^^Jd) ; B = '>hi/^/ (C) . X = DMTr. 
Y = H) if<mi^tifZo ^0::f^^ly^^\^-^^(Dmntti^it'^mi2 Gk^tl 
(I) : B='^>y'r>'l''> hv/> (C") . X = DMTr. Y = H) li^k^^l 




^n©:?J^{±D-»J;f:-X*^bXSIt [3) A.G.M. Barrett et al.. J. Org. Ch 
en., 55. 3853(1990): 4) G.H. Jones et al., ibid.. 44. 1309 (1979)] J-'ti£o 
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\j-^^-> H3H MeOH,aceon> "^" L-^o^ "* CrO^. Py 

OH OH cHCI J ^ CH^CIj 

reflux, 19 hr rt, 20 min 

"^""^ (sor.) 



-° .o^"*'^ HCHOaq..NaOHaq. "O'T.o-J"' 



(37%, 2 steps) 



TBOPSa 



TBOPSO. 



S Q QCH 3 TsC/OMAP'^ PP^Q^^Q OCH, 
EljN/CH^Cla 



EljN/CH,CI, J> / , 

rt.13hr "° °X '^'^^ °^ '° 

(70%) ^ oey.) 



TFA-HjO 1^0^ 



rt, 20 min 
(77%) 



TBOPSOl 

TsO OH OH 
16 



TBOPSO. 



NaHMDS 
rt,1 hr 



^ 9CH3 TBOPSO^ ^ CCH3 



OH <3 
(35%) 
IT 



O OH 
(43%) 
18 



17 



AC4O 



TBOPSO, 



OMAP/Py 
rt,3hr 
(86%) 



TBOPSOk 




OCH3 



OTMS 

^N^OTMS 
TMSOTf/ 1J-dchlofOethane 

CH3CN 
ft. 18 hr 
( ca. 70 %) 
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D. Youssefyeh. J. P. B. Verheyden and J. G. Hof fatt. . J. Org. Chen. . 44. 
1301-1309 (1979) Jc:S6oT^b^«a3 l^iaaa-r-So i^Jl^T. it^^Z 1«-TE 




Olacetons 0-glucosa 31 




TBDPSOl _ 
AcOH / Ac20/ cone. H2SO4 OAc 

TsO-tiAc 
34 

'fk^^3 4{Cb'j^5^yU£/'JMI:UTStt'fkL/::^i> (2TMS • T) . 
^V-f^UTx-y (2TMS • A") . vy5^'J;U^7-> (3TMS • G'*") 

TEoi5;jc;^-ri9ic, '^k^«!l5^ io> i4*^n€^ni^ 

10 WC'f^fc, c:n^.«^f*:li)!ft7-b^;Wt Gk^^S 6s 4 I. .4 5) x 

SMSJ^Jfi ak^«l3 7> 4 2. 4 6)x)lfti/'J« ak^«53 8. 4 3. 4 7) 
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TBOP 




2TMS»T or 
2TMS»A®«0f 



jBn OAc 
34 



TBDPS" 



TMSOTC/aCHjCHza 
rt 

(70-97%) 




Ac 



35:BsT 
40:B=xA^ 
44: B=g'^ 



aq. K2CO3 / MeOH 
rt 



(64-92%) 



TBDPSi 




Bn 6h 



36: B=sT 
41: B==A^» 
45; B=xG®" 



NaHMDS/THP T BDPSOy^ ^.-(V^ 



(44.t00%) 



37: B«T 
4iB=A^ 
46: B=G®" 



TBAF/THF 
rt 

(83-100%) 



H2/20%Pcl(OH)2-C 
MeOH 

rt 

96% 



47:B=6»' 39e:B-G'*' 
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(2) t'}^^9\y^^mmW(D^sS. 

7^ ^ I. ^-cffls Us H p L c -c^mn ^t\z^t) mm-ti>o 



DMTrO- 




21 



0. »*t<lilO~30ffl-C*So 



12 
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cn«B>®Ci:*^'?>x :^%m<D^!^\/ti/ KTO«J«:ffll^/=;t- 'J l/;*"^ K 

ite^ *M trg^^*?&!iii- 5 gisin'S <!: ur ©wfflttA^JiB^ $ n« o 
t bxm b-c(.>5*<. ftii©7''j ymmi^mmmi^mx^ 

(1) 2'. 3'-0->i'o/\+<>»Jx>-4'-(p-h>'l/J^>x;l/.-^->'l/:i-+i' 

^^MMT. mm^mt^mi ( 956 Dg. 2.70 mmoi ) o«t7kt*>; -:^>^?s 

( 13.5 ml ) {C^aTp - h;pj:.y7;>l/;rs^;U5' a K (771 mg. 4.05 mnioO^ 
tox-. 60^-C5i^Femi$ty::o 

3IhI*S&L. ii^>tl/rm^i^i**>'J*y>'>//75A^o^ - (CHClj: 

MeOH = 15:1) J: »}ISS!!tSs '^v-fe'^-^^ifviCTHttiSaU. Sfet^^tU 
X\t^m2 (808 mg. 1.59 mmol. 59X) ^ntz^ 

\t^m2'. op 104-106 t ('<>■lf>-'^+i^». IR v (KBr): 33 

26. 2929. 2850. 1628. 1577. 1544. 1437. 1311. 1244 cm-'. 'H-NMR (de-acet 
one): 5 1.45-1.67 (lOH. m). 2.45 (3H, s). 3.71 (2H, ABq. J = 12 Bz). 4. 
20 (28. ABq. J = 11 Hz), 4.92 (IH, d, J' = 6 Hz). 5.05. 5.06 (IH. dd. J 
= 4. 6 Bz). 5.60 (IH. d. J = 7 Hz). 5.75 (IH. d. J = 4 Hz). 7.48 (2H. 
d. J = 8 Hz). 7.77 (IH, d. J = 8 Hz). 7.81 (2H. d. J = 8 Hz). 10.10 
(IH. s. ). "C-NHR (de-acetone): 5 21.5. 24.1, 24.5. 25.5, 34.8. 36.9. 
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63.5. 59.7. 82.5. 84.7. 87.8. 92.9. 102.9. 115.4. 128.8. 130.8. 133.9. 1 
42.7. 145.9. 151.3. 163.5. llass(EI): b/z 481(11*- H,0). 

Anal. Calcd for C2sH28N20,S-l/3 H2O: C. 53.69: H. 5.61: N. 5.44: S, 6. 
22. Found: C, 53. 99:H. 5. 48:N. 5. 42:S. 6. 10. 
(2) 4' -(i>-hJl^y7.J\/t^-Jl:t^iy;f^J\/)^ 'J i^Xa)®^^^ 
it^m2 (107 mg. 0.21 mnoD^TFA-HjO (98:2. 1 b1) ct'^fi-ClO ^ ' 

g|(*^>";;^y-'l/:^5A^'D-7 |»r7 7^-(CHCl3:HeOH = 10:l)Cck OISSJ 
jk^i^3(85.0 Dg, 0.20 miol. 94X)^'llfco 
it^^3 : Sfeta* BP 119-120 V. IR V (KBr): 3227. 3060. 2932. 2837. 
1709. 1508. 1464. 1252. 978. 835. 763. 556 cm-'. 'H-NMR (de-acetone): 5 
2. 31 (3H. s), 2. 84 (3H. s). 3. 71 (2H. s). 4. 13. 4. 20 (2H. ABq. J = 11 
Hz). 4. 28. 4. 31 (IH. dd. J' = 9, 6 Hz). 4. 36 (IH. d. J' = 6 Hz). 5. 54 (1 
H. d, J' = 8 Bz). 5. 75 (IH. d. J = 7 Hz). 7. 32 (2H. d. J = 8 Hz). 7. 67 
(2H. d. J = 8 Hz). 7.70 (IH, d. J* = 8 Hz). 10.14 (IH. s). '^C-NMR (d,- 
acetone): <5 21.5. 63.7, 70.8. 72.7. 74.6. 86.8. 88.8. 103.1. 128.8. 130. 
7. 133.9, 141.7. 145.8. 151.8. 163.9. Mass (EI): b/z 256 (M*- OTs) . 
(3) 2'. Z'-0-^>if^}'r>-A'-(T)-hJVx.y7,JU7ii-J\^:t^i/;if-J\/) 
^ y (4) 0^1$, 
mn%MT. -(k^^S (400 iBg. 0.93 nmol) IZKyXjJ^'rh K (2.4 ml. 
excess). (670 mg. 5.0 mol)^Ua^mmzX5^N[mWLfZo Kft^ 

^^btzojnwimii9iimmi- v y '>A-c^iSb. mm^^^iy 

^'OThr57^-(CHCl3:lleOH = 40 : 1) CiOfflSSlU. ^b^^4 (380 Dg. 
0.74 BBol. zm^nito 
i^^m^'. efe»5i5. op 99-102 1: (cHjCu-'v^-y-y). Caio "-26.7; 

(c = 1.0. CHCI3). IR V (KBr): 3059. 1691. 1460. 1362. 1269. 1218. 1177 
CB-'. 'H-NMR (CXls) 8 : 2.41 (3H, s). 3.25 (IH. br). 3.79 (2H. a). 4.19 
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(2H. s). 5. 09 (IH. d. ] = 7 Hz). 5. 28 (IH. dd. J = 3. 7 Hz). 5. 60 (IH. 
d .J = 4 Hz). 5.73 (IH. d ,J = 8 Hz). 5.94 (IH. s). 7.24 (IH. d. J = 8 H 
z). 7. 38 (2H. d. J = 9 Hz). 7. 42 (5H. br). 7. 69 (2H. d. J = 9 Hz). 9. 11 
(IH. br). "C-NIIR ( CDCl,): 6 21.6. 63.5. 68.3. 77.2. 82.8. 84.2. 87.7. 

94.9, 102.6. 107.5, 126.5, 127.9, 128.5. 129.7. 132.2. 135.0. 143.0. 14 
5.0. 150.4. 163.5. 

Anal. Calcd for C24H24N,09S«l/3 HjO: C, 55.17: H, 4.76; N, 5.36; S. 6. 
14. Found: C. 55.19:H. 4.66: N. 5.29: S. 5.98. 
(4) 3' -O-^yJJV-A' -(p-h;i/x>x;i/dt-;i/:t+->> f-;u) 
-^U 'Jy (5) 

^fRmjSTx it^^i (150 mg. 0.29 iiimol)©TH? h- b U (3 oDlC 

'>T>'7KfR<b*'t^fK:^h'J'!;A (92 mg. 1. 5 niniol)«:MajrTj!inx.fco 
Qig^k^^y (0.16 Bl, 1.5 nimol)*?K?&T-CigTbMl--C15 nfUmW^ytZo 

7^-(CHCl3:!leOH = 25:l)lCj;f)fi|SaU. -fk^fgOS (112 ng. 0. 22 mnol. 75X) 

\\.^%%: SSfeMS. mp 195-197^ (AcOEt-'v+lJ- ». [a]D " -14.6* 
(c = 1.0. CHC13). IR V (KBr): 3033. 2885, 2820. 1726. 1470. 1361, 1274. 

1175. 1119 cB->. 'H-NMR (CDClj) 5: 2.40 (3H. s). 3.59-3.77 (3H. m), 4. 
10,4.24 (2H, AB. J = 11 Hz). 4.32 (IH, d, J « 6 Hz), 4.56 (2H, o). 4.69 
(IH. d. J = 11 Hz). 5.52 (IH. d .J = 6 Hz). 5.67 (IH. d ,J = 8 Hz). 7.24 
-7.29 (7H,^m), 7.48 (IH. d. J = 8 Hz). 7.70 (2H. d. J =• 9 Hz). 9.91 (IH. 

s). "C-NHR (CDCls): 5 21.6. 63.2. 69.2. 73.6. 74.6, 78.1. 86.6. 92.9. 

102.5. 127.9, 128.2. 128.3. 128.6. 129.9. 132.3. 136.9. 142.4. 145.2. 1 
50.7, 163.8. 

Anal. Calcd for C^HzeNzCS : C. 55.59: H, 5.05: N. 5.40: S. 6.18. 
Found: C, 55.41:H. 5.02: N. 5.32: S. 6.15. 
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(5) 3* -0-'<>v?>'l/-2' -0, 4'-C-^^U>'>y (6) 
SSRmaiTs it^lSnS (80 mg. 0.16 hboDOSRtKTH Ff§a[ (1.5 nl) CE 
g-C NaHMDS (3.2 mmol) £0ii7K'<>-lf>!BS^S[ (0.7 ml) ^rJnx.. MS-C20 1^ 

^nti^l^mW^'y^)fjff^i}^^^^^Y^^-y><- (CHCl»:HeOH = 10:1) 
MeOH{CTS*gat. (41 ng. 0.10 nniol. 61X) *?iy::o 

{t^«56: MfeJSa. BP 217-219 (HeOH). Ca]o "+108.4 ' (c = 0.3. M 
eOH). IR V (KBr): 3059, 2951. 1688. 1459. 1271. 1053 cm" ». 'H-NIIR (d,-D 
MSO) 5: 3.75. 3.85 (2H. AB. J = 8 Hz). 3.77 (2H. d. J = 5 Hz). 3.92 (IB. 

s), 4. 44 (IH. s). 4. 60 (2H. s). 5. 39 (IE. t . J = 5 Hz). 5. 48 (IH. s). 7. 
31 (5fl. m), 7.72 (IH, d. J = 8 Hz), 11.37 (IH. s). '^C-NMR (de-DMSO): <5 

56.0, 71.1. 71.6, 75.8, 76.5. 86.5, 88.3. 100.9, 127.4. 127. 6. 128.2. 1 
37.9. 139.0, 150.0. 163.3. Mass(EI): b/z 346 (M\ 1.1). 

Anal. Calcd. for CtHisNzOj : C. 58.96: H. 5.24: N. 8.09. 

Found: C. 58.67; H. 5.23: N. 8.05. 

(6) 2'-0, 4'-C-^^U>'>'J (7) O^fift 
\t^^Q (25 Dg. 0.072 BBol)©;< (2.5 nDlClOX Pd-C (25 ng) 

^snx.. TkfRMflSET. nmzxi^ nfim.n\^fzo Rmwi^^T^h. mu^^Wi. 

•>iJ^y>'l'*7A^nvh^''-57-f- (CHCI3 : MeOH = 10:1 then 5:1) ICTfS 
8!!t. 7 (18.3 Bg, quant. )*li/:o 

•(k^%7: ^feiS^. BP 239-243 X, (MeOH). [a]o "+92.2 * (c = 0.3. Me 
OH). IR V (KBr): 3331. 3091. 3059. 2961, 1689. 1463. 1272. 1049 cb"*. 
'H-NHR (CDsOD) 5: 3.76. 3.96 (2H. AB. J = 8 Hz). 3.90 (2H. s). 4.04 (IH. 

s). 4. 28 (IH. s). 5. 55 (IH. s). 5. 69 (IH. d. J = 8 Hz). 7. 88 (IH. d. J 
= 8 Hz). 

Anal. Calcd. forCnH,2N20s : C. 46.88; H. 4.72; N.10.93. 
Found: C, 46.74: H. 4.70; M. 10.84. 
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(7) 5'-0-(4. 4'-i^^ h + i' h >J^yb)-2' -O. 4' - C-/^ly> 

-J; U (8) O^fifc 
it^^l (140 Bg. 0.53 mmol) iZMH^li V 'J y^UaX-X S^^mbtiWt. M 
TKtf'J v'y^* (1.5 ml) <i:L> SJRmiiST^ Efi-C4. 4' -'J:* h + v^ h 
;U^D«J K (210 Bg. 0.63 nmol), DMAP (6.5 Bg. 0.053 inBol)*J!nx.^a 

m^ntzm^mW^iy')ijYJl^iy3l.^u^ hi^57^-(CHCl3 : MeOH 
= 40:l)JwJ:»)ffl3S!b. '(b^^8(230 ng. 0.34 bboI. 66X)«-»y::o 
it^mS: Sfet»*. BP 117-120 X (CHCI3). [a]D "+17. 2 ° (c = 1.0. 
CHCI3). IR V (KBr): 3393. 3101. 2885. 1689. 1464. 1272. 1047 cb-1. IH-M 
MR (CDCI3) 5: 2.59 (IH. br). 3.56 (2H. q. J = 7, 11 Hz). 3.87 (IH. d. J 
= 7 Hz). 4. 26 (IH. s). 4. 47 (IH. s). 5. 60 (IH, d. J = 9 Hz). 5. 63 (IH. 
s), 5.84 (4H. d. J = 9 Hz). 7.22-7.45 (9H. a). 7.93 (IH. d. J = 9 Hz). 

mmm 2 ] ? ^ •> mmw(o^iS(. 

(1) / ^J]y=5-0- (t -yf-yl/i^^i^yl/v/'J-'U) -4-tKa + > 
>ti-Jl-2, 3-0-'f v/uh*'jx>-iS-D- V'^*7^^ •> K 
(14) O^fiR 

MM^MT. :5CSRI!£53]'fk^«5 1 3 (2.OOg,8.54nmol)0it7KCH2C 1 2^?tf[(40 
iDl)JC?K?ftT-CEt3N(2. 62d1. 18. Sminol). t -zTi-jV'Jy i-;l"> 'J a U K(4. 
88nil. 18. 8inniol)*Jnx.. M-Cl Sl^Mt^tfeo RJE^}SJ-tgfaM«7K^:*0;i 

iTyy^- (A.+if> : AcOEt=5:l)ICj;Offll3U Mfttt^l^'^a 1 4 (2. 82g. 5. 9 
8amol.70X)*li/t„ 

[a]D''-16.2° (c=0.52.CHCl3) IR»/ (KBr): 3510, 3061. 2938. 2852. 1465. 110 
3cm-'. 

'H-NMR (CD CI 3) 5 : 1. 09(9H, s). 1.28(3H.s). 1.49(3H,s). 3.22(3H. 
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s). 3. 67. 3. 76(2H. AB. J=llHz). 3. 88. 3. 93(2H. AB. J=llHz). 4. 49(lH.d. J=6Hz), 

4.57(lH.d.J=6Hz). 4.93(lH,s). 7. 38-7. 43(6H, m). 7. 67(4H. d. J=7H2). 

"C-NMR (CDC Is) 5.: 19.2, 24.4. 25.9. 26.9. 55.0. 62.9. 64.8. 

82.2. 85.9. 88.7. 108.6. 112.6. 127.8. 129.9. 133.0. 135.7. 

Anal. Calcd for Cz.HsaO.Si • 1/4 H2O : C. 65. 45; H. 7. 71. Found:C. 65. 43: 

H.7.59. 

(2) yf-;l/=5-0- (t-yf-yUv?7x^;u>y;l/) -2. 3-0- 
V y u f -r > - 4 - ( p - h > x>'l/;f> -yu^j- + / ^>/l/) 
-i9-'J;f:75y i^K (15) O^jS. 
mmnMT. 'fk^ito(2.13g.4.51nunol)cDM7kCH2Cl2^?8[ (ISoDlC^a-CEtaN 
(3. 92g. 28. Onnol). p - h jVJ^yXJVt^-jVi; o U K(l. 34g. 7. 22innol). 
^j\^T ^ y f U 'J ymmg. 0. 72iMol)^J!inx.. ma-r? l 7 ^fiimW LtZo KJBm 

^y;l/;^5A^a-T ('\+-9-> : AcOEt=10:l){Cck «5fflS!U> Mfe 

m^'S^n 1 5 (2. 76g, 4. 42nimol. 98X) ^UiZo 

[a]D"-3.82° (c=0.56.CHCls) IR v (KBr) : 2934. 2852. 1369. 1104cid-'. 
•H-NMR (CDCI3) 5 : 1. 02(9H. s). 1.20(3H.s). 1.32(3H,s). 2.41(3B. 
s), 3.D9(3H.s), 3. 51. 3. 77(2H. AB. J=10Hz). 4. 34(1H. d. J=6Hz). 4. 25. 4. 39(2H. 
AB.J=9Hz). 4.47(lH.d.J=6Hz), 4.77(lH.s). 7. 28. 7. 81(4H, AB. J=9Hz). 7.39-7. 
44(6H.H). 7. 62-7. 65(4H. a). 7. 81(2H, d. J=9Hz). 

'»C-NMR (CDC 1 3) <5.: 19.2, 21.6, 24.5. 25.8. 26.8. 54.9. 62.7. 
68.8. 81.9. 85.6. 87.5. 108.7. 112.8. 127.7. 127.8. 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

Anal. Calcd for C8sH4 208SSi:C. 63. 23: H. 6. 75: S. 5. 11. Found :C. 62. 99: H.6.5 
3: S,5.13. 

(3) >f-;l/=5-0- (t--/^Jli>y j^-Jl'y*) J\^) -4- (p-h^WiV 
XJVt^^J\^yi-^i//^Ji^) - i3-D-<j;t-:7-5y •> K (1 6) ®^fi)c 
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it^m 1 5 (645iag. 1. OSmaoDCTHF-HiOCllml. 8:3(v/v)]^Jgtr^a-C V ^) y a 

i/f)ijYJVi3yAi^ti^hi^vy^- (hexane: AcOEt=5: 1) r J; ») 
1 6 (464ing. 0. TSaimol. 77X)«r»A:o 
[alo'^-aS-S" (c=1.90.CHCl3) IR v (KBr):3499, 3051. 2931. 2840. 1594. 146 
8.1362. 1109cn-'. 

•H-NMR (CDCI3) <5 : 1. 02(9H, s). 2.42(3H.s), 3.16(3H.s). 3.54. 
3. 70(2H. AB. J=10Hz). 3. 97(1H. d. J=5Hz). 4. 18(1H. d. J=5Hz). 4. 26. 4. 39(2H. AB. 
J=10H2), 4.73(lH.s). 7. 30(2H. d. J=8Hz). 7. 36-7. 44(6H. m). 7. 59-7. 66(4H. in). 
7. 78(2H. d, J=8Hz). 

'3C-NMR(CDC 1 3)5. : 19.2. 21.6, 26.7. 55. 2. 66.5. 69.6. 74.0. 
75.2. 76.5. 84.8. 107.5. 127.7. 128.0. 129.8. 132.6. 132.7. 132.8. 135.5. 
135.6. 144.9. 

Anal. Calcd for CjoH3 8SSi08-l/4 HzOiC. 60.94; B. 6. 56. Found :C. 60.94: H.6.4 
3. 

(4) /^ji=5-o- (t -y^yu-:^7x-;b->'j7W) - 2-0. 4-c- 
^^l/y-jS-D-y;^:75>' •> K (1 7) 
^f-ji=5-0- (t -:/f--'P-:^7x-;i/->y;i/) -3-0. 4-C- 
^ 1/ /3 - D - y 7 y > K (18) ® 

Mf8m«ET. it^^l6 (194mg.0.33mniol)cDi{7RTHF^fS (4ol)ICMMT 
NaBHDS(3.30inniol)©benzene!BiiSJ8i il.QaD^ljax.^ MM.-cmfiiUWbfZo 5 

ft^^mmzm^m^i^inayiit^. AcOEt-caiaijftttiUfco ^ 

m<bnfzUl3Lmi^^ •> ') ^ fJ^^ vl^^^u-rV^vy ^- > : AcOEt=5: 

8 (59Dg.0.142niBol,43X)^'f|y^o 

-Ik^tll 7:18 y(KBr): 3438. 3064. 1103. 1036cb-'. 

•H-NMR (CDCI3) «5 : 1.08(9H.s). 2. 04(1H. br s), 3.39(3H.s). 3.65, 
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3. 98(2H. AB. J=8Hz). 3. 95. 4. 02(2H. AB. I=12Hz). 4. 02(1H, s). 4.30(lH.s). 4.79 
(ie.s). 7. 38-7. 46(6H, n). 7. 65-7. 69(4H. a). 

>»C-NMR (CDCI3) 5.: 19.2. 26.7. 55.0. 60.7. 71.2. 73.1. 79.9, 

85.5. 104.3. 127.8. 129.9. 130.0. 132.9. 135.6. 135.7. 
5 Anal. Calcd for C2sH3o05Si-l/4 HzOrC. 65. 68: H. 7. 34. FoundrC. 65. 98: H. 7. 23. 

-fk^i^l 8:I8v(KBr):3456. 3058. 2938. 2852, 1467. 1108cii-«. 

•H-NMR (CDCI3) <5 : 1. 10(9H. s), 3.26(3B,s). 3.71(2H.s), 4.02(1H. 

d.J=6H2). 4. 35, 4. 95(2H, d. J=7Hz), 5.01(lH.s). 5. IKIH. d. J=6Hz). 7.38-7.4 

4(6H. n). 7. 66(4H. d. J=7Hz). 
10 '»C-NMR (CDCI3) <5.: 19.3. 26.8. 55.4. 63.7. 75.1. 77.9. 84.5. 

86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 

Anal. Calcd for C23H3o05Si-l/4 H20:C.65.91: H.7.34.Found:C.66.07: H.7.14. 
(5) ;>t^;l/=3-0-T-lrf-;U-5-0- ( t x-;l/i/ U 
yU) -2-0. 4-C-y ^U>-/3-D-'J 'K^^y •> K (1 9) 

15 (D^m 

m^^MT. it-^^l 7(704ing.l.70nimol)©M7Kf'; i^^^i^ (lOnOir^a 
■CMtKB^KCO. 38ml. 4. 08mBol)^ 4 - i^^ f■>'^T i y k* U 'J y(21mg. 0. nOmmol)^ 

uax.. ^m-r^smfSimnbtzc RjBmmizimm^-^im^tz'^. AcoEt-caisi 
20 us.'M^b. nii>nfti^imv^^'y')iif}\^ij^i^^^-^yy^^^- ^^^^ 

y : AcOEt=7:l)tC J; D «IS ^^^^n 1 9 (665mg. 1. 46nimol. Z^\)^niZc. 
[a]D'^-34.3' (c=0.93.CHCl3) IRi; (KBr):3438. 3064. 2934. 1749. 1468. 110 
3. 1036cB^'. 

> H - NMR ( C D C 1 ,) 5 : 0. 99(9H. s). 1. 97(3H. s). 3. 34(3H. s), 3. 69. 3. 8 
25 6(2H.AB.J=8Hz). 3.86(2H.s), 4.17(lH.s). 4.77(lH.s). 5. 06(18. s). 7.28-7.3 
9(6H. m), 7. 58-7. 63(4H, n). 

»»C-NMR (CDCI3) 5.: 19.3. 20.9. 26.7. 55.0. 60.3. 72.0. 73.6. 
78.3. 85.3. 104.4. 127.7. 129.8. 133.0. 135.6. 169.8. 
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Anal.Calcd for CjsHsiOeSi'lA HjO-.CeS. 12: H. 7. 10. Found :C. 65. 27: H. 7. 00. 
(6) 5'-0- (t -:^^;l/i^7x-;i/v";;l/) -2' -O. 4' -C->^ 

u>-5-^^>'i/'i^y (2 0) cD^fiSt 
MfRMSitT. (109.2g.0.239Biiiol)©^i7kCH3CN®a[ (2al)i::M 

a-co. o' - t*x h y > f^yi/v' »j ;i/f - s y(i54iDg. o. mmaoi^^ta^t:'^^ 

T'C h >J p< V/ 'J -'I' h y 7;l/;i-D ^ rJ' KG. 82al. 8. 74inniol)0 1 . 

cHiC 1 2-c*f?L. tafnsif7R*iin;t^Sh. AcOEfc3isittajLfco wa®* 

/::fflfi)cS^**'>'J^'y>'^*^'^^°•=? : AcOEt=3:l)lc J: 

0 fSSS 2 0 (87. 7iDg. 0. 173innol. 70X)*?ifco 
IRy(KBr):3048. 2935. 2852. 1749. 1466. 1369. 1234. 1108. lG40cm-'. 
'H-NMR (CDClj) <5 : 1. 06(9H, s), 1.94(3H.s). 2. 98(1H. br s). 3.63. 
4. 00(2H. AB. J=10Hz). 3. 72(1H. d. J=7H2). 3. 82-3. 84 (2H. a), 4.30(lH.s). 5.25 
(lH,s). 7.40-7.46(6H.in). 7. 60(4H. d. J=6Hz), 7.66(lH.s). 9. 68(1H. br s). 
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[niwst^i 3] ^i^i^ti/ vmmi{^o^f$. mm) 

(1) 3-0-^yi?J\^-5-0- t-y^A^'jy jL—jVi/^}}l-4- (h Ka 
4^->^^>U) -1. 2-0 — f v:/ah*Ux>-a-D-JiUXD'>^> h 
yvJ-X (3 2) O^fife 
^^mSETx *?^T-CBtIE:i:iR 5) izVt-^xmmbfzit^^SlC2.bQ g. 8.0 
8 Binol) Oigft>f-l/>^j« (50 il) Jr, hi;j:^;l/T^> (3.71 ml. 26.6 a 
moDs t-y^yWi^7i-;l/e/U;l'^'ai; K (6.94 ml, 26.7 didoI) ^Ua^. MM. 
-C 10.5 mmWLtio 5lE:sa[l^taMW7k*3!inx.^^> B^K^^vl/TJftttib 

?it.ny::ffi^»«£*->y;^y>'U;^7A^avh^^77>f- (AcOEt-'s+if 
1:4 -* 1:3) JCiOttSJL. (3 2) (2.97 g. 5.41 minol. 67 X) ^ 

up. 98 - 99 t i^^^-^^) . [a] + 54.8 * (c = 1.12. T-k h ». IR 
ymax (KBr) : 3553. 2936. 1463. 1379. 1107 en '. 'H-NMR (CDCI3) <5 : 1.13 
(9H. s). 1.50 (3H. s). 1.78 (3H. s), 2.56 (IH, t. J = 7 Hz), 3.82. 3.92 
(2H. AB, J = 11 Hz), 3. 94 (2H. t. J = 6 Hz). 4. 57 (IH, d. J = 5 Hz). 4. 
64. 4.95 (2H. AB. J = 12 Hz). 4.83 (IH. dd. J = 4. 5 Hz). 5.95 (IH. d. J 
= 4 Hz). 7.44-7.55 (IIH. m). 7.72-7.78 (4H. b). >»C-N1IR (CDCI3) 5 c: 19. 
2. 26.2. 26.5. 26.8. 63.2. 65.4, 72.5. 77.9. 79.1. 87.4. 104.4. 113.7. 1 
27.6, 127.7. 128.0. 128.5, 129.5. 129.7. 132.9. 133.1. 134.7. 135.5. 137. 
2. 

Anal. Calcd for CsiHioOeSi : C, 70.04: H. 7.38. Found : C. 70.19: H. 7.3 
5. _ 

(2) Z-0-'^>'Jjl-5-0- ( t -y f- /Vi^ 7 X y;U) -4- (p 
- h;l/xyx^l/jh^;l/;j-+'>>^;l/) -1. 2 -a-D-J^U jx.d'^^ h 
(3 3) 

S^matTx *?&T-C3 2(250 mg. 0.456 amol) ©Jfijbj' h 
iji^yl/T^V (395 n\, 2.83 amol)^ p- h;l/i>x;l/5H-;l'^ n U K (139.2 
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Bg. 0.730 nnol) -gcZf A-i^/^JVT xJH^J 'Jy (8.92 mg, 0.0730 amol) 

;n?fflihUfco was^fi&ft^^STK-cft^gb. ^ii^[K:^^y'>A^cTlfei!*Lyi:o s 

GEt-zs+lJ-V. 1:6) {rj:»)«i8Ux SEHfetttt^J® (3 3) (310.6 ag. 0.442 

OBOl. 97 X) *^fco 

[a] D»« + 16.0 • (c = 0.44, T-lr h». IE vnax (KBr) : 2935. 1595. 146 
2. 1363. 1174. 1106 cm *. »H-N1IR (CDCl,) 6: 1.08 (9B. s). 1.40 (3H. s). 

1.46 (3H. s). 2.48 (3H. s), 3.68. 3.83 (2H. AB, J = 11 Hz) , 4.45 (2H, 
dd, J = 4. 5 Hz). 4.64. 4.81 (2H. AB. J = 12 Hz). 4.68 (IH. dd. J = 4. 5 

Hz). 5.81 (IH. d. J = 4 Hz). 7.32 (2H. d. J = 8 Hz). 7.42-7.72 (15H. a). 

7.82. (2H. d. J = 8 Hz). 7.66 (4H. m). 7.72 (2H. d, J = 8 Hz). "C-N¥R 

(CDC13) 6 c : 19. 1. 21.5. 26.1, 26.4. 26.7, 64.4. 70.0, 72.5. 78.1. 78.9. 

85.4. 104.2, 113.6, 127.3. 127.7. 127.9. 128.0. 128.4. 129.6. 129.7. 12 
9.8. 132.7, 132.8. 135.5. 137.2. 144.4. MS (EI) m/z : 646 (M*-t-Bu). Hi 
gh-HS (EI) : Calcd for CssBsTOgSSi (M*-t-Bu) : 645. 1978. Found : 645. 19 
69. 

(3) 1. 2-i^-0-7-b^>'l/-3-0-'<>y>»U-5-0-t-y^-/l/i^ 
7 Jt— ;U-> U-'P- 4 - (p- h;l/J:-yX-n/*.:i;l/;l-+>';<f';l/) -a- 
i>iOf-/5-D-yjK7 5>'-X (34) O^fiK 
gfH^lMT. 3 4 (3. 70 g. 5. 27 mol) ®g^K®«[ (56 b1) ICMtKS^I? (6. 

0 Dl. 63.6 nnol) ^^Cf^iCSSt (56 uh 1.10 fiaol) 2 mSiU 

nhito Rje^Sf«t**7K (300 Bi) \tib\^x 30 ^fsmwbtz^. fm^m^i: 
bxn ^ nfcfflfiKai** •> u ^ f^^ij vA^o^hr^^^ - (AcOEt-'\ 

^^y, 2:1) JCJ:0«SU Hfeifett^S (3 4) (3.36 g. 4.53 Bmol. 86 X) 
*a : /5 = 1:4 (Om^^tLXntio 

IR ymax (KBr) : 2934. 2863. 1751. 1365. 1217. 1106 en '. 'H-NHR (CDCI3) 
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ifim 5: 1.02 (9H. s). 1.77 (3H. s), 1.98 (3H, s). 2.39 (3H. s). 3.61, 
3. 76 (2H. AB. J = 11 Hz). 4. 21-4. 58 (5H. a), 5. 26 (IH. d. J = 5 Hz). 5. 
94 (IH. s). 7.15-7.59 (13H. b). 7.58-7.66 (4H. m). 7.72 (2H. d. J = 8 Hz) 

[a<*] d: 1.02 (9H. s). 1.98 (3H. s), 2.36 (3H. s). 3.48. 3.58 (2H. AB, 
J = 11 Hz). 4.21-4.58 (5H, b). 5.12 (IH. dd. J = 5. 6 Hz). 6.33 (IH, d. 
J = 5 Hz). 7.15-7.59 (13H. b), 7.58-7.66 (4H. m), 7.72 (2H. d. J = 8 Hz)' 

"C-NMR (CDCI3) 5c: 14.2. 19.3. 20.5. 20.8. 21.6. 26.7. 26.8. 60.3. 6 
4.8. 69.1. 73.6. 74.1. 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3, 128.4. 129.5. 129.6, 1289.8. 129.9. 132.4. 132.8. 

132.9. 135.4. 135.5. 135.6. 136.9, 144.5, 168.7. 169.4. High-HS(FAB) : 
Calcd for C4oH4<,N20,oSSiNa (MHNa) : 769.2479. Found : 769.2484. 

(4) 2' -0-T-bf->'l'-3' -0-^y'JJ]/-5' -O- t -zr^J-Jl'Jy jl 

•J 'Jy (3 5) ®^fiSt 
mm%mrf. *?^T-C3 4(1.88g. 2.52 bboD © 1.2-:^i?aoi^'>^j« 
(26 b1) Iw 2T1IS-T (1. 04 g. 4. 03 bboI) SOf h U > U h')yjV:i-o/ 
^•y7.j\/t--)--V (730 fil, 4.03 dboI) *»nx.. MST 17 ^fSUWbtZo 5 

y. 2:3) i::J:0fSS8L. (3 5) (2.00 g. 2.44 bboI, 97 %) 'tmtZo 

BP. 70 - 71.5 V. [a] + 4.58 '(c = 1.25. T-b h ». IR vmx (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cd''. 'H-NMR (CDCU) 5: 1.18 (9H, s) 
. 1. 63 (3H. d, J = 1 Hz). 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H. 
AB. J = 11 Hz), 4. 12. 4. 20 (2H, AB. J = 11 Hz). 4. 44. 4. 57 (2H. AB. J = 
11 Hz) . 4.45 (Ifl. d. J = 6 Hz). 5.38 (IH, t. J = 6 Hz). 6.02 (IH, d. J 
= 6 Hz), 7.21-7.60 (13H, n), 7.62-7.69 (7H, d). 8.91 (IH, br s). '»C-NMR 
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(CDCI3) 5.: 11.9. 19.3. 20.6. 21.6. 27.0. 65.3. 68.6. 74. 1, 74.8. 77.2. 
77.3. 86.0, 86.4. 111.6. 127.9. 128. 0. 128.2. 128.5, 129.7. 130.1. 130. 
2. 131.8. 132.3. 132.5. 135.3. 135.5. 135.6. 136.8. 144.9. 150.2. 163.4. 
171). 2. MS (FAB) b/z : 813 (H*+B). 

Anal. Calcd for C4sH48N20i oSSi«2H20: C, 60.83: H, 6.17: N. 3.30. Found : 
C, 60.55; H. 5.78: N, 3.22. 

(5) 3' -0-<y'JA^-5' -O- t -:/f-.'i/i^7x-;l/->U;W-4' -p 
- \^jlJLy7./lt^-A^ylr^i//'}-J\^-5-/^J\^'^^} (3 6) ®^fi)c 
*?ftT. 3 5(250 mg. 0.308 mmol) (D/ "f-JlT J\^^-J\^i^m (4 nl) \Z^m 
(12.75 Bg. 0.0923 mnol) RC^tK (0.5 ml) <£Snx.. MMX 22 

ffjVii'^I^^ti-rYir^-y^- (AcOEt-'\+-y->. 3:2) jrckf5*SS!!b. Qfetd 
^ (3 6) (216.7 ng. 0.283 hboI, 92 X) ^''^f:.o 

up. 74 - 77 "C. [a] d" + 5. 15 * (c = 1.23. CHCI3). 18 vm\ (KBr) : 30 
48. 2934. 1695. 1363. 1181. 1108. 977. 819. 704 cm-1. IH-NMR (CDC13) d: 
1. 05 (9H. s). 1. 65 (3H. d. J = 1 Hz). 2. 39 (3H. s). 3. 04 (IH. br d, J = 
9 Hz). 3.72 (2H. s). 4.17 (2H. s). 4.18 (IH. d, J = 5 Hz). 4.24-4.32 (IH. 

m). 4.54, 4.62 (2H. AB. J = 11 Hz). 5.62 (IH. d. J = 6 Hz). 7.19-7.69 
(20H. n). 8.46 (IH. br s). »»C-NMR (CDCI3) 5.-. 12.1.19.4. 26.9. 58.8. 7 
2.0, 72.2, 75.8. 76.7. 87.4. 88.8. 110.4. 127.7. 12.79. 128.1. 128.2. 12 
8.5. 128.7. 129.8. 130.0. 130.1. 132.2. 134.3. 135.3. 135.5. 136.8. 149. 

8. 163. 9. MS (FAB) n/z : 771 (MHH). 

Anal. Calcd for C4,H4sN209SSi: C, 63.41: H. 6.16: N. 3.51: S. 3.95. 
Found : C. 63.87: H. 6.01: N, 3.63; S, 4.16. 
(6) 3' -O-'Ov'^-S' -0- t-y^;l/i^7x--'P>U>'l'-2' -0, 
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4' -C-p'^l/>-5-^f->'l''i7 »j >>> (3 7) ®^r!c 
SfSSmSiSTs *"^T-C 3 6 (1. 86 g. 2. 42 didoI) Oy'VvhVuyv 
(30 ml) K± h y "i; Ah*;^ iV^)/ ^J\^> 'i Jl) 7 ^ K (1. 0 H in THF. 8. 47 a 

1. 8.47 Biaoi) ^•jdx.> ma-c 1 mmnbtzo stcifStJcjisMirTK (h h) 

y. 2:3) ICjiOfSSSb. 6fet&* (3 7) (1.42 g. 2.37 nmol. 98 !«) *^ifco 
DP. 70.5- 72 X. ia] d" + 52.47 * (c » 1.025. T-b h ». IR vnax (KBr) 

: 2936. 1694, 1465. 1275. 1106. 1055. 809. 704 cm-1. 'H-NHR (CDClj) 5: 

1. 21 (9B. s). 1. 76 (3H. s). 3. 88. 4. 07 (2H. AB. J = 8 Hz), 4. 07. 4. 15 
(2H. AB, J = 11 Hz). 4.16 (IH, s). 4.66, 4.80 (2H, AB, J = 11 Hz), 4.76 
(IH. s). 7. 34-7. 79 (16H. d). 10. 0 (IH. br s). MS (FAB) o/z : 599 (MHH). 

Anal. Calcd for C34H38N206Si-2H20: C. 64.33; H. 6.03; N. 4.41. Found : 
C. 64.58; H, 6.15; N, 4.28. 

(7) 3' -0. 4' -C-M^U>-5-/^J\^'^*) 

y (3 8) ©^fife 

g^mSSTs 3 7 (188. 7 mg, 0. 316iBniol) CDxh7tKu75 >mm (1 ml) 
JC. X h5y^>'l'Ty^^-'>A7;l/^»j K (1.0 M in THF, 379 ftU 0.379 nut 

oi) **n/i. ma-c 2.5 i^Famt^tfco Rmmm=^mz^^bxni^*itzmTSi 

gl(**>y :^'!r>U/75A^'PV h/57>f- (AcOEt-'S+-!^>. 1:1-*1:0) JwJ; 

0«S!IU Sfetd* (3 8) (94.6 mg. 0.262 miaol. 83 X) ^UtZo 

IR vmax (KBr) : 3424. 3183. 3063. 2950. 1691. 1463. 1273. 1057. 734cni-'. 

•H-NHR (CDCl,) 6 : 1.90 (3H. d, J = 1 Hz). 3.83. 4.05 (2H. AB. J = 8 Hz) 
. 3. 93. 4.02 (2H. AB. J = 12 Hz), 3.94 (IH. s). 4.53 (IH. s). 4.56. 4.58 

(2H. AB, J = 12 Hz), 5. 65 (IB, s), 7. 32 (5H. s), 7. 44 (IH, d, J = 1 Hz). 
High-HS (EI) : 

Calcd forC,8H2oNO» (M*) : 360.1321. Found : 360.1312. 
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(8) 2'-0. 4' -C-;f^\y>-5-/^ly>^^} -J^ (39a) ©^fijt 
-It^*^ 3 8 (86. 5 fflg, 0.240 nmol) (0/ 9jU7 Jl^-Jl'^iSL (4 ml) iz 20 X 
Pd(OH)s-C (86.5 Bg) ilmji. TKlRaMTSEJCT 14.5 I^FSHltL/^o Kmm 
^gPiS^MES^bTMfelg^ (3 9) (62.5 mg. 0.230 bboI. 

5 96 X) =^nfZo 

mp. 194- 195 V. [o] d" + 53.7 * (c =1.02. EtOH). IR vaax (KBr) : 332 
3. 3163. 3027. 2889. 2826. 1689. 1471. 1276. 1057 cm"'. 'H-NIIR (CD3OD) 
6 : 1.89 (3H. q. J = 1 Hz). 3.74. 3.95 (2H. AB. J = 8 Hz). 3.90 (IH. s). 
4.07 (IH. s), 4.26 (IH. s). 5.53 (IB. s) . 7.74 (IH. d. J = 1 Hz), '^c- 
10 NHR (CDsOD) 5c: 12.6. 57.6, 70.3. 72.4, 80.8. 88.3. 90.4. 110.7. 136.8. 
151.8. 166.5. 

(1) 2' -0-T-lrf-;P-3' -0-^>'JJ\^-5' -O- t --/i-j\/'Jy 3. 

15 'f ;l/Txy (4 0) 

6) (H. Vorbrggen. K. Krolikiewicz and B. Bennua, Chen.. Ber. , 114. 
1234-1255 (1981)) iZ'i&'^Xmi&htz 2TMS-A''' (128.7 mg. 0.336 mmol) izm 
m^mT. Mfi-C3 4(250 mg. 0.336 ddoI) O 1. Z-'J^ ua:i.9 (5.0 
ml) J^CJf h 'J >f ^JVi/ ij h y yjV^v/ ^ yx;^'i->:^- h (6. 7/z I. 0. 0336 

20 mmol) *ijDx.. 26 i^Fa^jniinambAio mff^mmizm^mmiK^M^tz'^. i^it 

vy^- (CHCls-MeOH. 30:1) JCJiOISillU efetS* (4 0) (234. 5 mg. 0. 

253 BBol. . 75 X) ^^y^o 
25 BP. 77-78 V (AcOEt / '^+■»^». [a] d" - 13.2 * (c = 1.00. CHCls). IR 
vaax (KBr) : 3058. 2934, 1749. 1703, 1606, 1105 cb '. 'H-NMS (CDCI5) 
5: 0.99 (9H. s). 2.04 (3H, s). 2.38 (3H. s), 3.74. 3.85 (20. AB. J - 1 

1 Hz), 4.31. 4.43 (2H. AB. J = 11 Hz). 4.52. 4.58 (2H. AB. J = II Hz) . 
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4. 81 (IH. d. J = 6 Hz), 5. 94 (IH. d. J » 6 Bz). 6. 04 (IH. d. J = 5 Hz). 
7.18 - 7.61 (20H. ■), 7.69 (2H. d. J = 8 Hz). 7.99 (IH. s). 8.01 (2H. d. 

J = 7 Hz). 8.56 (IH. s). 8.99 (IH. br s). >»C-NH8 (CDCl,) <5c: 19.1. 20. 
5. 21.5, 26.7, 64.1, 68.4, 74.0. 74.6, 77.9. 86.57. 86.64. 123.4. 127.7. 

127.8. 127.9. 128.1. 128.5. 128.8, 129.6. 129.9, 132.0, 132.3. 132.6. 1 
32.7, 133.5. 135.4. 135.5, 136.8. 142.0, 144.7, 149.6, 151.2. 152.6, 164." 
5. 169.8. MS (FAB) b/z : 926 (M*+H) . 

(2) 3' -O-^yi^A'-S' -O- 1 -y^yl/>»7i^A/'>«J;l/-4* -p 
- hyWJtVX/l/Jh-^U^+^y^-'W-N* -^y^/^A^TT^J i/> (4 1) 

'fk^«j4 0(167.9 mg. 0.182 bboI) O;^ ^A^TJl::i-Jl^mm (3.0 ml) KM 
U-cmStiJ 0 2. (15.0 mg. 0.109 amol) *ftliL/::Sfc. MfiT 15 ^Hi^Uy^o 

'#?»nfcfflfi)cS[»*>y^y>'l'?^^A^avh^^77^- (CHCU-HeOH. 30:1) 

CJ;OliSb> efet»5lC (4 1) (140.5 ag, 0.160 bboI. 88 X) *fi/=o 

mp. 82- 83 V (AcOEt-'\+1^». [a] d" - 6.02 * (c = 0.96. CHCI3). IR 

i/nax (KBr) : 3306. 3066, 2935, 2859. 1701, 1611 ca''. 'B-NMR (CDCU) 
5: 0.98 (9H. s). 2.37 (3H. s), 3.76 (2B. s). 4.39, 4.45 (IH. AB. J = 11 

Hz), 4.54 (IH. d. J = 6 Hz). 4.67, 4.76 (2H, AB. J = 11 Hz). 4.85 (IH. 
dd. J = 5. 6 Hz), 5.79 (IH. d, J = 5 Hz), 7.20 - 7.58 (21H, m). 7.73 (2H. 

d, J = 8 Hz), 7.80 (IH. s). 7.96 (2B. d. J = 8 Hz). 8.49 (IH, s), 9.18 
(le, brs). »»C-inre (CDCI,) 5c: 19.1, 21.6. 26.8. 64.4. 68.9. 74. 1. 74. 
6. 79.2. 86.8. 89.8. 123.1. 127.7. 127.8. 128.0. 128.2. 128.4, 128.6. 12 
8.8, 129.7, 130.0, 132.1. 132.5. 132.6, 132.8. 133.4, 135.4. 135.5, 136. 
8, 142.1, 144.8. 149.4. 152.3. 164.5. 

(3) 3' -0-O'Jj\^-5' -O-i-zfi-A^'Jy 3.-jUi/*)ji-2' -0, 
4* -C-^^l/>-N« -^yV/^/TfJi/y (4 2) (D-^^ 
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gfRmSST. 4 1 (210. 5 mg. 0. 238 nmol) cDt^ h 5 t Kd 7 5 (8. 0 « 

1) Icmfl-C:^ h 'J A h*X ( h >; > >J 7 ^ K (1. 0 M in THF, 0. 58 
ml. 0.572 mmol) =^mx.fz^. MST 3 mmWbtZo Sit^a^lCfiSfDSiTTk 

i?:?- h y-i^AJCT^gjaUfco ^ii*SEE®*L. J#t.nfcfflfi)c^«c*>' >J ^YvP 
^vl^ifo^Vi^vy^- (CHCl,-MeOH, 30:1) ICj:OfflSSb. fifett* (4 2)" 
(169. 5 Dg. 0. 238 niDol. quant. ) ^^^o 

mp. 80- 81 V. IE ynax (KBr) : 3259. 3064. 2932. 2858. 1703. 1607 en '. 

'H-NMS (CDCI3) 6: 1.07 (9H. s). 3.95. 4.10 (2H, AB. J = 8 Hz). 4.02 (2 
H. d. J = 8 Hz). 4. 56. 4. 64 (2H. AB. J = 12 Hz). 4. 26 (IH. s) . 4. 86 (IH. 

s). 6.14 (IH. s). 7.26 - 7.70 (18H. m). 8.04 (2H. d. J = 7 Hz). 8.22 (1 
H. s). 8.78 (IH. s). 9.18 (IH. br s). '»C-N1IB (CDCI3) 5c: 19.2. 26.5. 2 
6.8. 29.7, 59.2. 72.4. 72.6, 76.5. 76.8. 86.7, 88.6. 123.4. 127.7. 127.8. 

127.9, 128.1. 128.4. 128.8. 129.5, 130.0. 132.4. 132.5. 132.8. 133.5. 1 
34.8. 135.2, 135.5. 135.6, 136.8. 140.4. 152.7. 

(4) 3' -0-'Ov?>'W- 2' -0. 4' -C->f-U>-N« -OV-fyl/ 

Tt'J iyy (4 3) (O^lS. 
-Ih^^ 4 2 (173. 6 mg. 0.244 omol) CD-rh5h \^ayyym^ (7.0 ml) C 
^za-Cx h^y^.'l'TV^— -^7 A77U;*-y K (1.0 M in THF. 1.0 ml. 1.0 dboI) 

->'J/7y;b/7 7A^'D^ h^57>f- (CHClj-MeOH. 15:1) i;:<fc DttSSlU. fife 

(4 3) (115.4 Bg. 0.244 mmol. quant.) mtZo 
mp. 154 - 155 V (Et20). 18 ymax (KBr) : 3339. 2944. 1701. 1611 cm'*. ' 
H-NHR (CDCI3) 5: 3.91. 4.13 (2H. AB. J » 8 Hz). 3.93. 4.01 (2B. AB. J = 

12 Hz). 4. 38 (IH, s). 4. 64 (IH. s), 4. 85 (IH. s). 6. 08 (IH. s). 7. 29 (1 
H. s), 7.51 (2H. d, J = 8 Hz). 7.58 (IH. d. J = 7 Hz). 8.05 (2H. d. J = 
7 Hz). 8.14 (IH. s). 8.75 (IH. s). 9.50 (IH. br s). '»C-NMR (CDCI3) 6 c: 

57.1. 72.4. 77.0. 77.1. 86.9. 88.6. 122.9. 127.6. 128.0. 128.1, 128.4. 
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128.7. 132.8. 133.5, 138.9. 140.5. 149.8. 150.5. 152.8. 165.0. 
(1) 2' -O-T-b^yU-S' -O- t -y^^;Uv?-7i 

5 ^»;;urTy •>> (4 4) ©^fiJc 

mm<0-Xm 6) iZVt^X^^btz aTMS-G'"- (146.8 mg. 0.336 nmol) \zm 
iRfaSttT. ^fi-C 4 (250 mg. 0.336 mmol) 0 1. 2-i^i' o p J^^S' >^a[ (5.0 
Bl) SLl/h') /^J\^'y')J\^h')yj\^^x:ijf^y7.Ji^t^-)—h (6.7 Ml. 0.0336 

10 ^i/>-c 3 i5i}ftmi/fc„ ^mm^mm^m-^-c^pm. mm-f- h ^j^j^izx 

7 (CHCIa-lleOH. 30:1) ICckOMISUx fifetS* (44) (213.6 mg, 0.2 

35 DDol. 70 %) ^?ifco 

BP. 96 - 97 "X: (AcOEt-'s+iJ-y). [a] -11.09 * (c = 0.97. CHCU). I 
15 R ynax (KBr) : 3152. 3065. 2934. 1746. 1681. 1606 cm-'. 'fl-NIIR (CDClj) 
d: 0.96 (9H. s). 1.10 (3H. d. J = 9 Hz). 1.13 (3H. d. J = 9 Hz). 1.98 
(3H. s). 2. 36 (3H. s). 2. 48 (IH. m). 3. 65. 3. 72 (2H. AB. J = 11 Hz). 4. 2 
3. 4. 43 (2H, AB. J = 11 Hz), 4. 47 (2H. s), 4. 63 (IH. d. J = 6 Hz). 5. 74 
(IH. t. J = 6 Hz). 5.96 (IH, d, J = 5 Hz), 7.14 - 7.68 (20H. m), 9.15 (1 
20 H. s), 12.20 (IH. s). '^C-NMR (CDCI3) 5c: 19.1. 19.3, 19.4. 20.8. 21.9. 
27.0. 27.2. 36.5. 64.5. 68.9. 74.4. 74.9. 76.7. 86.1. 86.7. 122.0. 127. 
6. 127.7, 127.9. 128.1. 128.3. 128.4. 128.8. 130.1, 130.4, 132.3. 132.7. 
132.9. 135.7. 135.8. 137.3. 137.8. 145.2. 147.8. 148.5. 156.2. 170.2. 1 
78. 8. 

25 (2) 3' -0-<y'JJ\^-5' -0- t -y^;wy7x-/u->y;l/-4* -p 
(4 5) ©^Rfe 

-{k^ig! 4 4 (137. 0 Big. 0.151 niinol) (0/ ^Ji'TA^^-J^^^ (3.0 ■!) KW. 
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m.-vmSiiJ ^) ^ (15.8 iiig. 0.113 Binol) ^j!lD;tfcSfcx M-C 45 9tW^\^fZo 

f#en/::ffififc8H**>'My^^^^A^'P^ h/57>f- (CHCls-HeOH, 30:1) 

^S!l/. efe«&*4 5(83.4 mg. 0.097 bboI, 64 X) ^Wfco 
mp. 102 - 103 X, (AcOEt — [a] o" - 2.00 * (c = 0.40. CHClj). 

IR i/aax (KBr) : 3166. 2932. 1684. 1607 ca"*. 'H-NMR (CDCI3) 5: 0.90 
(9H. s). 1.09 (3H. d, J = 7 Hz). 1.13 (3H. d. J = 7 Hz). 2.30 (IH. m). 2. 
37 (3H. s). 3.71. 3.76 (2H. AB. J = 11 Hz). 4.32. 4.48 (2B. AB. J = 11 H 
z). 4. 35 (IH. d. J = 6 Hz). 4. 63. 4. 90 (2H. AB. J = 12 Hz). 4. 96 (IH. t. 

J = 6 Hz). 5. 67 (IB. d, J = 7 Hz). 7. 17 - 7. 71 (20H. m). 8. 82 (IH. s). 
12.05 (IH. br s). ' ^c-NMR (CDCIs) 5c: 18.7. 19.0. 21. 6, 26.5, 36.2. 63.5. 

69.1. 73.7, 74.3. 78.8. 86.2. 89.5. 127.7, 127.8. 128.0. 128. 1. 128.5. 

129.7. 130.0, 132.0. 132.6. 132.7. 135.3. 135.4. 137.4. 138.2. 144.8. 14 

6.9. 155.5. 178.5. 

(3) 3' -0-^yV)V-^' -0-i-zfi-)Vi>-y :r.-)\^'y^))\^-2' -0. 
4' -C-^f-l^V-N* — (^J^=f-^) )\^^7 J i/y (4 6) O^fife 
^fRMi^T. 4 5 (92. 1 mg. 0. 102 mnol) h 5 t Ko "7 5 (3. 0 m 

1) kZUUX-y h U A h'X ( h U y ^JV'y U }\^) 7 i K (1. 0 M in THF. 0. 31 

ml. 0.315 mmol) *i!jDx.fc'^> Est? 3 ^fmnxjfzo ^^mm^tmmMi)^^ 
^i- V ^)^Mzx^m.Lfz^ sji^sEaib. n^nt-^^^w^'^ u ^^y^u 

^^A^'PT (CHCU-MeOfl. 25:1) afet&^ (4 6) 

(31. 4 mg, 0. 160 mmol, 44 X) *^fco 

mp. 99 - 100 t. IR vaax (KBr) : 3162, 3068, 2932, 1683, 1610 cm"'. 'H- 
NMR (CDCI3) 6: 1.06 (9H. s). 1.25 (3H. d. J = 7 Hz). 1. 27 (3H. d. J « 7 
Hz). 2.64 (IH. b). 3.83. 4.01 (2H. AB. J = 8 Hz). 3.97 (2H. d. J = 7 H 
z). 4.18 (IH. s). 4.51 (IH. s). 4.54 (2H. d. J = 2 Hz). 5.77 (IH. s). 7. 
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17-7.42 (5H. n). 7.64 - 7.72 (lOH. n). 7.84 (IH. s). 9.03 (IH. s). 12.08 
(IH. br s). »»C-NMR (CDCU) 6c: 18.9. 19.0. 19.1. 26.5. 26.7. 36.4. 59. 

1. 72.4. 72.5, 76.8. 77.5. 86.3. 88.3. 121.7. 127.6, 127.7. 127.8. 127.9. 
128. 1. 128.4, 129.6. 130.0. 132.36. 132.42. 134.8, 135.45. 135.54. 135. 

8. 136.8. 146.8. 147.7. 155.4. 178.6. 

(4) 3' -0-^>i^J\^l -2' -O. 4* -C-/^l/>-N* -i-vy^ 

^jjurryi/y (4 7) <o^^ 

jb^i^ 4 6(41.3 Dg. 0.060iiaol) cD -r h5 t Ka 7 5 (3.0 ml) \Z 

MfiTx h5y5^>'l/7>*-'i>A7;l/;i-i; K (1.0 M in THF. 0.90 ml. 0.90 m 

oi) iuaK.tz^. MT' 1 i^F^mj^u/To mjii^^m^Ms.^^bx'^ihtitzm 

RRigl»*i>'J?'7y>'l//;5 A^nvhr57-f- (AcOH-EtOH. 20:1) ICiOfflS! 
b> Sfeta^ (4 7) (27.1 Bg. 0.060 mmol. quant.) ^'#fco 
mp. 228 - 229 'C (Et20). [a] d" + 32.90 * (c = 0.875. CHCU). IR ynax 
(KBr) : 3162. 2934, 1683. 1608 en" ». 'H-NHR (CDCI3) 6: 1.24 (3H. d. J 
= 7 Hz), 1. 26 (3H. d. J = 7 Hz). 2. 76 (IH, n). 3. 83. 4. 03 (2H. AB. J = 
8 Hz). 3.92. 4.02 (2H. AB. J = 13 Hz). 4.33 (IH. s). 4.55 (IH, s). 4.62 
(2H. s). 5. 80 (IH. s), 7. 25 (5H. s). 7. 91 (IH. s), 9. 85 (IH. s). 12. 05 
(IH. s). "C-NMR (CDCl,) <5c: 19.19, 19.25. 36.4. 57.4. 72.5, 77.0, 77.5. 
86.5. 88.8. 121.0, 127.8. 128.1, 128.2, 128.3, 128.4, 128.6. 137. 1, 137. 
5. 147.5. 148.2. 155.7, 179.9. 

[mmm 6 ] u ^ v^t^ mmt¥<fi^^ 
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y-acGxi 1 1 1 racT-y pcrs) 

S'-QCGTTXTTTGCT^ (T2Xn) 

J-GCGTmOTQCT-T (T3Xn) 

5'-OCG milX OCT-3' (TK) 

ff-GCOXXTTTTGCT-a' (X2T4) 

ff.GCQTTXXTTGCT.r CT2X2T2) 

S-GCGTTTTXXQCT-3* (T4X2) 
S'-GCQXXXXXXQCT-ar (X«) 

ff-GTrrrnTmac-y (») 

(1) 3'-0-[2->7>'ih + >' (i^'f vyDf;U7$ /) 
5'-0-(4. 4'-i;> h4^'>h'Jf^;l/)-2'-0. 4'-^^y 
't' y > (21) ®^fijc 

ik^^S (200 ing, 0.31 Dnol)> v'^f V:/d e;W7 1/t^"^ A T-h^V; 
5 K (39.6 Bg. 0.23 inniol)$»7K CH3CN "CSia^SSLfe'^. IStK CH,Cff - MtR 
THFg^ (3:1, 4 inl)<J:U> g5RmgKT2 - •>7>' xf-;U n. N. N' . N' -x h 5 
>f V/Df;U ;f>X.-^oi;7$:/>r h (0.12 ml. 0.37 miol)^in;tx M-C9 0 

hir^y^- (AcOEt : 's+'lf > : EtjN = 75:25:1) J: *)f92B!^, AcOEt-'\+ 
10 ^y\ZXWlZmb^ ri^^ M*2 1 (181 mg, 0.25 mniol. 81X) i^tz^ 

inp71-74 ^ (AcOEt-'S+if ». »'P-NHR (CDCI3): 6 149.6. 149.5. 149.4. 
149.3. 149.2. 

( 2 ) y 5f ^ l/;**^ V^mmi^O-m^^ ^ 'J i/v-fD^fifcli Phariiiacia«: 
S!3DNA^J?!t^g Gene Assembler PlusJC J: ») 0. 2 naolX^-J[^-Cn-ytZo ^ 
15 Um. t>7.t^v7i^^ hOSieJi5^^DNA^B!cOli^<i:l5|l;-C*5o 3' 

-T^Wtmt^CPG^nmzl^'kbizS'-O-dVlT-^ii^y (O.2 /zmoO OOMTt 

20 T^oaoTfe-So 

j^.'b (0.2 tfaol scale) 

1) detritylation IX CCI3COOH in CHiClCHjCl. 6 sec 

2) coupling 0. 1 M phosphoranidite (25 equiv. ), 
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0. 5 M IH-tetrazole (500 equiv. ) in MeCN. 2 oin 

3) capping 3X 4-(dioetbylamino)pyridine, lOX KczO. 

in HeCN. 18 sec 

4) oxidation 0.01 M Ij in 2. 4. 6-collidine/H20/HeCN(l:5:ll). 

6 sec 

m^nfz5' - o -DMT r it^ntzt ^} ::fyi if mmmt. 

A^'nv h (Millipore, Oligo-Pak^*" SP) ±-C b U 7;l/;ruTO5 m 1 \ZJ:*) 

(2) 5' -GCGXTTTTTGCT-3* (XT5) 

JRS 0.06 MBol (3056 yield) 

(3) 5' -GCGTTXTTTGCT-3' (T2XT3) 

jRa 0.05 uml (25X yield) 

(4) 5' -GCGTTTXTTGCT-3' (T3XT2) 

UM 0.03 nmol (15X yield) 

(5) 5' -GCGTTTTTXGCT-3' (T5X) 

US. 0.06 fimol (30X yield) 

(6) 5' -GCGXXTTTTGCT-3' (X2T4) 

iR§ 0.06 /ZBol (30X yield) 

(7) 5'"-GCGTTXXTTGCT-3' (T2X2T2) 

iRS 0.05 /iiol (25X yield) 

(8) 5' -GCGTTTTXXGCT-3' (T4X2) 

US. 0.06 (laol (SOX yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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iRfi 0.06 xzool (30% yield) 
(10) 5* -GTTTTTTTTTXXC-3' (X2) 
jRa 0.07 fiaol (35X yield) 
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[usi^i] mmmm (Tm) (dm^ 

5^iK(DDNA*5lMiRNAANt)^j:5-b>xmi:*T--»J >riaaLy::^)©© 
aWfiffi (Tm®) ^m^-r^Zt\z^*), *f6BB®7l-y ^^^l/;i-^KIffi^i* 

l^aS^^n-e^tls N a C l l O O mM. y >gi:^ h y ( p H 7 . 

2) lOmM. 7>^-b>;^gl4/*M. •Ir>;^ai4 //Mi L/::1f>:^;l/^?8[ (5 
OOfiL) *Stl»7K*Cf§L. 1 Oi^FBl*A>»^T»^)o< »)M*T?feifltfco 5^ 
Tfe^Stt (S^ UV-2100PC) ©-b^UMrtlCieSl^iO/^tolCgfRmaE^iiU. iJ" 

ji&Lfco -9->:''>'l'2a«l*9 0t:*T§5^0. 2'C-fo±#$-ii-, 0. lVrm'C2 

A^^-fb-ra^^ESCfctos -lr;l/{4SMtOi©*fflt,>^ l^y^yU^^Mi::!!?:?* 







(ATm/mod. ) 


(ATm/mod. ) 


5'- 


-GCGTTTTrTGCT-a' Oim 




45^ 


5' 


-GCGXTnTrGCT-3' (XT5) 


sot; (+3^) 


49t; (+4t:) 


5' 


-GCGTTXnTGCT-3' (T2XT3) 


49t: (+2X1) 


49t: (+41C) 


5' 


-GCGTrTXnGCT-3' (T3XT2) 


49X: (+2t) 


50°C (+5*0 


5' 


-GCGTTTTTXGCT-S' (T5X) 


52t (+4t) 


Sit: (+6t;) 


5* 


-GCGXXTTTTGCT-3' (X2T4) 


Sit: (+2t:) 


53t: (+4t:) 


5' 


-CCGnXXTTGCT-3' (T2X2T2) 


49^ (+lt) 


53t: (+4t:) 
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5' -CCGTTrTXXGCT-3' (T4X2) 
5' -GCGXXXXXXGa-3' (X6) 



54"t; (+3.5T) 
58t (+1.8t) 



PCr/JP98/0(»4S 

55t (+5t:) 
m (+4.3*0 



a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACGA). 
(la)) h (X) ii<imibi\>At2mmXbfz^ :i-7--C{i. Hsm 

iimm^m^ti0 2smm) ±#t. T*t-t-cx-cM»b/r (X6) 

td^v Hi*-5l.^«2ii^AU/::;i-'J:^^--Cli3^^MJ:»)t>4-10S (1 
^gtftiSIS^A:*) 4K*^t.6)a) OTm®0±#*<aii6t»tix bA^^> (X6) ici> 
l^Tli^B^iRNAIC*f-r-5^^-^^•J KBli!cftE*<M»C®*0. TmM*<2 5ffilii± 

t © Wffl 14* W UTl ^ -5 C <k *iti* UT I ^ ^ s X. S o 

1 5^?S3 7V\Z^->tz:t^) zi^^V:ir=f- K©/< y 7 T-^SSC10//M.400iul) 
Iw ie# X y i 7. X ^ - ■ if < «y 7 r (0. 003U/011, 400i[/l)*zi^b/:o 
S^^J8[*3 7Tlc^ofc:5ll-feM800/t£l)JCAn. u^^ K©5^» 

CJ:;5^^1.aJiRjR(260nni)®iij!iD*SHIHADZU UV-2100PC*ffll^-Cgl^6*IJwiil^L 
fco ffll^/^''^ y 7 r -®iafi!cllTris-HCl(pH8. 6)0. IM^NaCl 0. IM^HgCljUaH-Cfc 

^««S8(t,/2)0il^ 
iffil^g3ii&i^(t=0)RO^5gnSBi»WSl»^>n^i < /i:o/::;^©UViRJR©¥l^® 

^^-Ti^FBl^rii^^ffl (t,/i)<!:tfco 
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5* -GTTrrTTTTTTTC-3' (.^mM) 260 
S'-GTTrTTTTn-XX-C-y (X2) 850 

^tz. ^najiRiR©si^gE<b*^-rf-+- (^.«ta) scfia2 (X2) 
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miiB 0^3^ H 

; i^lS^ 9-53409^ 
ffi^feB :¥fiJt9¥3^70 
EJiJcDtH : 1 0 

E^IS^ : 1 
gE5iJ®S$ : 1 2 
EyiJ(DM : 7 U^f" K 

E^l : 

5' -GCGTTTTTTGCT-3' 

: 2 
: 1 2 

5' -GCGXTTTTTGCT-3' 

EJiJS^ : 3 
E^JOg$ : 1 2 
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5' -GCGTTXTTTGCT-3' 

my\m^ 4 

EyiI©S$ : 1 2 
E3?IJ : 

5* -GCGTTTXTTGCT-3' 

mn^n : 5 
mn<o&^ : 1 2 

5' -GCGTTTTTXGCT-3' 
E^iJS^ : 6 

mno^i^: 1 2 

m©tS[: i^m 
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5' -GCGXXTTTTGCT-3' 

E5>j#^ : 7 
E5iJ©g$ : 1 2 

: 1 *ii 

5' -GCGTTXXTTGCT-3' 

mm^ : 8 

E5ilcD^$ : 1 2 
01<Dl$ : 

5' -GCGTTTTXXGCT-3' 

EyiJ#^ : 9 
gEfi]©S$ : 1 2 

5* -GCGXXXXXXGCT-3' 

E^iJS^ : 1 0 
E^JCDS$ : 1 3 
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5* -GTTTTTTTTTTTC-3' 

E^JS^ : 1 1 
Eyij6DS$ : 1 3 

mn : 

5' -GTTTTTTTTXXTC-3' 



Wa9j/393S2 



PCT/JP98/00945 



1. 



-m^ ( I ) 




Y 



(I) 



XRc;Yli|g-^>U<{i^n£0. tRIR. Tyi/+;i/S. T;i^'5^-yi'S. t;1/^-;1/ 

3. X*< 4.4'-yp< h+VbUf^yl/ (DMTr) Y*<2-->Ty h + -> 

4. -«3C(Ia) 




o- 



(la.) 



PCT/JF98AM945 



5. (II) 




15 <fci>] -c^$ni;*-»;=f?^u5ff-K^>u<«'f^';5i^i/^^ KSigt{*o 
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